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Technical Objectives
ǒ Determine and compare the cost and performance of 

gas-sparged and GAC-fluidized AnMBRs for treating 

domestic wastewater
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Ë Remove BOD5 and TSS

Ë Remove nutrients

Ë Recover dissolved methane

Ë Produce re-usable water

Ë Treatment at varying temperatures 

Ë Energy-neutral operation

ËMinimize sludge production

Ë Compare 2 AnMBR configurations

Ë Compare to conventional aerobic 

wastewater treatment



Quantitative Performance Objectives
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Performance 

Objective
Data Requirements Success Criteria

Effectiveness

ÅCOD

ÅBOD5

ÅAmmonia

ÅTotal phosphorus

ÅTotal sulfide

ÅTotal suspended solids

ÅTurbidity

ÅpH

ÅDissolved methane

ÅÒ 60 mg/L

ÅÒ 10 to 30 mg/L

Å²90% removal

Å²90% removal

ÅÒ 0.1 mg/L

ÅÒ 10 to 30 mg/L

ÅÒ 2 NTU

Å6 - 9

Å²90% removal

Energy Footprint ÅVarious ÅEnergy neutrality 

Implementability

ÅOrganic loading rate

ÅHydraulic residence time

ÅBiosolids production

ÅMembrane flux (net)

ÅMaintenance clean frequency

ÅRecovery clean frequency

ÅWastewater temperature

ÅDissolved methane removal rate

ÅClinoptilolite robustness

ÅPhosphorus removal rate

ÅAmmonia removal rate

ÅElectrolysis

Å²0.6 kg COD m-3 d-1

ÅÒ 20 h

ÅÒ 0.2g TSS/g COD

Å²6 LMH

ÅÒ 3 times per week

ÅÒ 2 times per year

ÅAchieves effectiveness at Ó 10 °C

Å²0.5 g m-2 d-1 (based on 20 mg/L)

ÅNH3 loading decrease Ò 10%

Å²60 mg L-1 d-1 (based on 4 mg-P/L)

Å²2 g L-1 d-1 (based on 29 mg-N/L)

Å²90% ammonia removal



Approach

Task 1 - Site Visit

Task 2 - Technology Demonstration Plan

ÅEngineering Design

ÅDemo Plan Preparation

Task 3 - Field Demonstration

ÅInstallation

ÅStartup

ÅContinuous Optimization

Task 4 - Reporting

ÅFinal Report

ÅCost & Performance Report

Completed

April 21, 2015
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Accepted August 24, 2016

S. Korea system started up 

October 30, 2015

Ft. Riley system started up 

July 15, 2016



Site Descriptions

ǒ Ft. Riley, Kansas

Ë Demonstration originally 

planned for Camp Funston

Ë Now planned for Camp Forsyth 

Ë Excellent site access

Ë Screened domestic wastewater 

ǒ Bucheon Wastewater 

Treatment Plant, South 

Korea

Ë Near Seoul and Inha University

Ë Existing pilot facility 

Ë Screened domestic wastewater
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Technology/Methodology Description
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Integrated Gas-

Sparged AnMBR

Process Flow 

Diagram

CONEX trailer system



AnMBR Trailer Installation at Ft. Riley


